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COMBINED CELL KILLING EFFECTS OF ANTICANCER
DRUGS AND HYPERTHERMIA IN VITRO

Masahiro Nirra, Haruo Hisazumi and Kazuyoshi NakajMa

From the Department of Urology, School of Medicine, Kanazawa University
(Director: Prof. H. Hisazumi)

Using an in vitro colony forming assay system, cytotoxic effects of anticancer drugs, adriamy-
cin (ADM) and peplomycin (PEP), and the combined effect of hyperthermia and anticancer
drugs on cultivated KK-47 cells were investigated. From the response curves obtained at 42 and
43°C hyperthermia, 20% growth inhibition time (IT20) at 42 and 43°C hyperthermia and 50 %
growth inhibition time (IT50) at 43°C were calculated. The IT20 and IT 50 hyperthermia were
combined with « 2-hour treatment of each of the anticancer drugs. When the hyperthermia was
combined with various concentrations of ADM ranging from 0.005 to 0.l xg/ml, enhanced cell
killing effects were obtained at the concentrations of less than 0.02 ¢g/ml of ADM, whereas, there
was no increase in cell killing effect at the concentrations of more than 0.05 gg/ml of ADM. The
combination of hyperfhermia with PEP considerably enhanced the cell killing effects with an in-

crease of PEP concentration.
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FHEFRERED—2o L LT, BT b BB
PREHINTVS. BRBFEREC S CUXREAEH
DOHEEHR BNV E XN, EFX RS
B oPtAY AR XOBROWE L VHEEShT
&ic. L L, BAROEARBERIRFEEO—
ThHH—F, EEEBIEHRET, HCEMRRED
Xt & B BBETILEREE Y ETHHEL£L,
LB E DL BB L OBRANER IR HARET
bbH5. SEbhbhiL, R & b BRIEELR
bt BRA2AT 5 L% Ih T & adriamy-
cin® (ADM) % X' peplomycin® (PEP) o 2%
DPMBZIE L, 42°C 4 Lk 43°C miRoftAc
L% Bmiazh R e b B M ok i fifa sk KK-
4749 AV, =e=-BRECTBRH LEOTED
B ®ET 5.

i

(Acta Urol. Jpn. 34: 1525-1528, 1988)
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1. E#HERRRL JUEESE

KK-47 f#fifaiL 20 % calf serum (Micro biologi-
cal-Associates, Md, USA) & H4WHEE LT kana-
mycin sulfate 50 pg/ml # &% L7:80% Ham F-12
B (BAREM@)FR) » bles FC-2058KY
Fvs, 37°C i CPASMRS R Lc d O BRI L

2. HBIDREMTN

BEE O FEIFEROHES? LRAKT, R
FEiAv g H KK-47 iR BEMRREER L fFEL L,
FC-20 # F\~T300#fa/ml o> HiarEERIc F5% Li-.
Z OMRFHER Y S ml FOoRY =F v RERRE
CHEL, Thbw3l, 42, XV 43°C cRERE
LcfERKE, Dx-80 (RER2+008°C, KHEHF
T#KK, By w@To sl y, mBExfTo1.
ERANCABREYR D i L, pipetting & X b #fifaz
JEHEL 7%, Falcon %! tissue culture dish 60x15
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mm®&? (culture dish) iz 1 ml o481, FC-20
% 4ml oMz, === —-HBREC L > THEER
ReEE L. CofasBERimRLy, 42°C X
T 43C° e\ THIREA TR R 20% b L X504 1ET
X BB LERMEREY, ThTh IT 20 (20
% inhibition time) % L¢° IT50 & LCHEH L.

3. HEfEH oRmEnR

KK-47 #fa% 300 fifa/ml nEEcHEL, h
% Sml T4 =5 v VEEABREC S ER, £
BECHEA ML, 37°C C2EEERKECEL
THEAEA R 1T 7. PUBHIMESEL 2,000rpm T3
SEELLEEYREL, FC20, 5ml t TERER
¥, 2w=—JYREC X VEEREERDI.

4. B#dk LUBEHIBEA 1< & 3HiRBIIR

37°C ¥ 1T 5 B AL B % M RE LT, 42°C
wirs IT20, 3 L0 43°C ki s IT20 & IT-
50 M3 % B&vE FUEFIAEBAE S A L7c.
BEME#T 37°C ERECR L, JUEFIAEREDO
Rt 2RI B X O L.
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1. HROERHRZE

B4 oRfichic Y IRBAME S hic KK-47 fifg
LV BORCHRARRMRL Fig. | RFTERD
T, 42°C & 43°C o] CEM B R OEN R
dbhic. Tiobhb 43°C 1wk )5 R BOE KE S
30, 60, 903 XU* 120 HOBFEOMBEBRRIITHT
h69.3, 26.9, 12.9, BLU6.2% Th-Tc. Tib
B 43°C RESLEC B\ T, AERHD 305258
TB LR 7 7 7 ECERNISAREREOET A
RHbhic. —7, 42°C MR O LR RTRERL
EEERIA30, 60, 903 L1205 DB, FhFRIL 1,
68.7, 64. 13 X0U61. 1% Th b, 604 Ll ko InE R
CRTHMEEBRROETBHRE Lo LEDK
Brp, 42°C ggidn I1T20 (1415 Th v, 43°C
wisds IT20 & IT50 iRt hFhoods XU 414
Lig -t (Fig. 1).

2. HBOREHAEAICT HRZHE

£EEED ADM % X 08 PEP UE#D KK-47
Mo ABREY - hth Fig. 2 X0 Fig. 3
TRT. ShboeBEHEND, FHEHO 2 R
MBI X D REEBRER20% b UL ks50% iH3 5 1
DIENERFEREY ThEh ID20 (20% inhi-
bition dose) 3 X8 ID50 & LTEMH L, Table I
C—EERTS.

3. BR® KUREAGRIC L3RR
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Fig. 1.

Table 1.

16 ao 60 90 120 (min)
Survival curves of KK-47 cells heated
at 42 and 43°C for various lengths of
time.

ID20 and ID30 of KK-47 cells
after a 2-hour drug exposure.

Drug 1D20 ID5S0 (ug/ml)

415102
1.9 16"

1.6x10 2
4.0x10°

ADM
PEP

Survival fraction
4
-
1

14
°
o

0.01 7]

__’ ¢\¢ L

+\¢, \% \
=y

ADM ¢ T 20 at 42%C
ADM * T 20 at 43% o
AOM * 1180 at 43%

b » 0O e

Fig. 2.

0.‘03 0.1

ADM concentration {ug/m)
Survival curves of KK-47 cells after the
simultaneous treatment with ADM and
hyperthermia (IT20 or IT30) at 42 or
43°C.
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Survival tractlon
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PEP + 7 20 at 45%C
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Fig. 3. Survival curves of KK-47 cells after the
simultaneous treatment with PEP and
hyperthermia (IT20 or IT50) at 42 or
43°C.

B L OREIUERISHAC X 5 e RRihR L
Fig. 2 % X0t Fig. 3 iRrd. ADM HRWTiRE
BmEfinT sz e kb, PEFIRES 0.02 pg/ml
T oSBT A Ulc Rl RO AHR
HHNTA, HUBEFEEEMN 0.05 pg/ml L e ERT
% LRI L ORISR OZREA L.

PEP BBz Fig. 3 WRTZ&K, 2~
3 HEtk o EH MMl BRRImBES O his. B
BEOHEAERICIY, MfEREMGITEEOME M
T EE S B R OB ANTRD b,

% %=

R AR D A 2 EALRIRD J7ER 1%, isotope
uptake FIEELT 5H BKP, tumor stemcell as-
say®, subrenal capsule assay'®, nude mouse FHi
FEERAD in vivo RBRY r L % L O PUEAIRZ M
RBRFEIRALhE 4 ORBIECOWT, LoOf
EAREORTE ., bh bhik KK-47 21 50~60
% &5 B RIFTs plating efficiency *7R3C
&, —BLLEREBRRFERTCERE 2 =K
LOLBEEEHI T L LY, ZoREERWTE
BWHE R T2 KK47 i a0 RSt et L
1219,

B, WEFENRBEED— & LCRBEENIER
Ih, ZOBREREPREZINICE ST, bh

b WIRME S LE BB & 5 BRTERM RS
EERRRTELO, RSSO BRI
GRENBBZE LD, ZoOBHEMEY B XL THKS
BREPLHENY AT LB TEERZ L L
Ex bhsd, UL, BBEFHENEE LTHEMHRED
BRI —2 L LTHEShTE L EH—ALT,
IREOF A LR g BIT A TSR bR P T, &
\Ebhiodut, ERIKE ClREWRE L SHEECHEEh,
ZOHRENFEINTEL ADM, PEP o 2 #iic
©¥, v tEMEAREEN KK-47 My Ay
T, FOREFIBZHS L OB E ORISR %
am=—FRELAVCTERE L.

TR, ADM BT, BERTFHECE B
e laEBROETARD bhi. ThicE#i
BEFIT B &, ADM HEM 0.02 pg/ml LT OBE
3, BEC AL B SIROBRE RD L i
2, 43°C o IT50 {HoRBOHFHEFC S\ VTIX, B
BRIBED LR L &b JURH B L oz
Bo@ATsEARSE L. SOFRX in vitro
OEBFRICE UL, REWZ ADM REHZHEMNX
BIEVEVIREOLFE LIV 0T, BEWEEE
ADM ko PERRHCIITE ONBIER, ¥ X ORI,
HHNLEE 7 Lim DV T OBRFMNMEL Bbhi.

—7%, PEP &M\ ic REABHC S\ Tid, PEP
MeiERRER E, 2 ~3 ko EHCMo S
— 7% Li. PEP %, bleomycin OFHEAETH D
M9 = bleomycin =3t} A HRAEEIX Tera-
shima 5% X I I TWS. ThiT X
% & bleomycin AFHE O MRERRRRIC AL S
2 MM = DFEFIC X - THIlC FE I h B R
BETH 0 LFHINRTS. bhbhOERRT
13, PEP wB#kftAThrzlickd, MRERE
HfE Lo REOEHE OWMANED b, TOEEDH
Kt PEP ENEL B3 EERL ok L X
n, ZThirBEsc X% PEP Bl ROWKTH
D, HEOHMEPLFBE LEVIIREELORI. B
F, ADM (X0 PEP o 2%lic 0%, ZOHEAIR
FiEds X ONES L O PRI RCE LTRR L.
2, thbit in vitro TOERBETHD, hbd
OEESFLT LSRR TERSh S LRRLT, 4%
XA B in vive TOMADORER N, BRI
IR ERLB LD EELZ DRI

#® B

v b BEREAEE RS KK-47 2\, in vilro
12135 adriamycin 35 XU peplomycin DM



1528 WRIEE 34% 98 19884

BE, 42°C 4 L1k 43°C B#0HA X 5 R4k
PHRAEBF L, DT OBELEL.

. ZoMRan4EREY20%H LIk 50 %115
fed iz LB hR K% 1T20, 3 X0 IT50 & Li:
B4z, 42°C IT20, 43°C IT20, % X0t 43°C IT50
fEiXERZEh4l, 22, 415 Tho7e.

2. Adriamycin G IR £, R
FAECHRAREOETHRED b, BEEHAL
B E RPN 0.02 pg/ml LT OB EAWIL

AR O AT bhicd’, HEAEEH0.05
pg/ml Ll EoFEiy, PUEH EEEE Rk

DEEFA L.

3. Peplomycin i} il RME L, LMo 2
~ 3D — 7 ERL, BEOHE TIIAIRARR
i L CoBREOEE OBANRD bR

ARXOER I HIEHEMENRS (198642114226,
SR 5 XUHETSE HAMRERE2ES (198745 A14
H, $i\M) THRFEL:Z. COTRO—BIICPERIEHRE
#aishe (RBHEE58010035, WD) . BLUBEELHMA
VIEB G (GREEE B 59/5, RHEID oOWMBiERILLD
T, HRELTHELRTS.
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